[Abstract] Gram negative bacterial pathogens, such as Shigella flexneri, which possess a Type Three Secretion System (T3SS), are able to transfer bacterial proteins, dubbed translocators and effectors, from their cytoplasm into the cytoplasm of their host cells using a syringe like needle complex. For Shigella, it has been shown that during cellular invasion, the intrabacterial pool of translocators and effectors is completely depleted upon activation of the TTS Apparatus and is then progressively replenished while bacteria remain inside host cells. Replenishment of effectors allows for cell-to-cell spreading events, which also necessitate reactivation of the T3SA, and lead to another round of depletion of intrabacterial effector stores. To understand the state of individual intracellular bacteria during infection, it is therefore of interest to be able to locate and evaluate the relative quantity of the intrabacterial and secreted pool of translocators and effectors. We 
Procedure
There are numerous studies in the literature describing protocols to perform immunofluorescence labeling of intrabacterial proteins (Buddelmeijer et al., 1998; Schlumberger et al., 2005) . Although the detailed procedure might vary, they have in common the use EDTA and lysozyme, which destabilize the outer membrane [i.e. LPS, reviewed by Nikaido and Vaara (1985) ] and degrade the peptidoglycan of the cell wall, 3. The next morning, the ON culture is subcultured 1:100 in a tube of 8.0 ml fresh TCS broth without antibiotics and incubated at 37 °C until the OD600 is approximately 1.0 (late exponential phase).
4. 2 ml of bacterial culture (sufficient for the infection of 4 wells of a 24-wells plate) is centrifuged at 7,500 x g for 1 min and washed in 1 ml PBS. Repeat two other times the centrifugation and washing steps.
5. Resuspend the bacterial pellet in 2 ml DMEM-HEPES at room temperature (RT).
6. (Optional) Permeabilization can be directly performed on bacteria grown in tubes. In this case, simply centrifuge 5 min at 450 x g a 1:5 dilution of the washed bacteria onto the required number of polylysine-coated 12 mm coverslips (incubate the sterile coverslips with 50 µg/ml polylysine in PBS for 60 min at RT, wash three times in 1 ml PBS); the use of polylysine-coated coverslips facilitates bacterial adhesion to the glass surface. Place coverslips in a 24-wells plate, wash two times with PBS and proceed with fixation, as described below.
7. TC7 cells are washed two times with DMEM-HEPES (RT); after the washes place DMEM-HEPES at 37 °C for step 10.
8. 500 µl of the DMEM-HEPES bacterial suspension is added to each well of the 24-wells plate containing the TC7 cells.
9. Bacteria are brought into contact with the cells by centrifugation for 5 min at 450 x g at RT.
Cells are maintained in contact with the bacterial suspension for approximately 10 min at The Authors; exclusive licensee Bio-protocol LLC.
RT in total. (Optional) If desirable, polylysine-coated bacteria can be used instead of centrifugation of non-coated bacteria. Polylysine-coated bacteria can be rapidly prepared by incubating bacteria washed once with 1 ml PBS (see step 4), in PBS/polylysine (10 µg/ml) for 10 min with gentle agitation and washing of the bacteria three times prior to infection. Entry efficiency is greatly enhanced using polylysine treatment, so a bacterial suspension with OD600 equal to 0.02-0.2 should be incubated with the cells at RT for 10 min without centrifugation.
10. The bacteria suspension is aspirated and replaced by 500 µl of DMEM-HEPES preheated to 37 °C.
11. Incubate between 15 to 30 min in a cell culture incubator with 5% CO2 at 37 °C.
12. Aspirate and add the chase medium for the desired time. To study cell-to-cell spread in TC7 cells, a chase of 210 min is recommended.
13. At the desired time after infection, wash the cell monolayer once with PBS.
14. Fix for 10 min with 200 µl PBS/4% PFA at room temperature (RT). 33. Take out the CS from the plate with a fine pair of tweezers, briefly immerse in distilled water and remove excess water using a sheet of absorbing paper.
34. Mount on a slide using 10 µl of pre-warmed (37 °C) mounting medium.
35. Let dry without disturbing the CS for at least one hour at RT.
36. Store at 4 °C until ready to observe.
37. Expected results: Secreted fraction will appear in both the Alexa568 and Alexa647 channels, while the intrabacterial fraction will only appear in the Alexa647 channel.
Localization of the secreted fraction will appear different than those of the intrabacterial The arrow points at a bacterium, which has only intrabacterial IpaD protein (+lysozyme) and no detectable secreted fraction (-lysozyme). The large arrowhead points at a 
